In 1983, the National Hellenic Documentation Centre started the development of the Union Catalogue of Periodicals in the Hellenic Scientific and Technological Libraries. The union catalogue was developed in a database form. Today (January 2000), the union catalogue includes 206 Hellenic scientific, technological and medical libraries, two of which are located in Cyprus. These libraries belong to a wide range of organisational and institutional types, such as universities, hospitals, research institutions, private companies and commercial banks, covering all scientific and technological fields. The total national collection of serials amounts to 22,790 unique titles, which correspond to 57,790 subscriptions. The overlapping coefficient is at 2.53 (= subscriptions per unique journal title). The annual cost comes to 25,195 million Euros (1 Euro = 328 drachmas). A macroeconomic approach is attempted, to investigate the upper and lower levels of savings that could be realised by reduction of over-lapping subscriptions. While library budgets have been continuously cut during recent years, under certain conditions, a reasonable and coordinated reconstruction of the individual libraries' collections could save every year 20%-50% of the total subscription cost and therefore expand the national collection by the same percentage. Two important steps towards these directions were the development of the Hellenic Interlibrary Loan Network and the Hellenic Academic Library Link.
Introduction
Living in the dawn of the digital era, developing digital libraries, passing from acquisition (of printed journals) to access (to electronic titles) and investigating alternative methods, techniques and charges for better library and information services, it is important to record the current situation and derive conclusions on what libraries can and/or have to do, in order to fulfill their aims. This paper focuses on the cost of printed collections held by the Hellenic scientific libraries and traces the margins they have to expand their services through the reduction of overlapping titles and the reasonable and coordinated reconstruction of their collections.
Background
The development of the Union Catalogue of Periodicals started in 1983. It was the first online database created by the National Hellenic Documentation Centre (NDC). The NDC, already having online access to more than 800 international databases via its 2 connection to more than fourteen commercial host computers, and a group of scientific experts acting as information intermediaries, could ensure to an adequate degree the first link of the information chain: the search and retrieval of bibliographic references.
The Union Catalogue of Periodicals was created to cover the second link, acting as a tool for identification of the original documents in the Hellenic libraries. The first edition of the printed union catalogue was published in 1985. It included 5,000 scientific journal titles, which corresponded to the collection of five libraries of institutions supervised and financed by the Ministry of Research and Technology (the National Hellenic Research Foundation (to which the NDC belongs), National Centre for Physical Research 'Democritus', Pasteur Institute, National Centre for Social Research and the National Centre of Marine Research). Although the catalogue has been available since 1985 as an online database [1] , it was mostly known to Hellenic libraries for its printed versions. More than 2,000 copies had been disseminated for each one of the four printed editions to libraries all over the country. The union catalogue is continuously expanded with new libraries and updated by the NDC in collaboration with the scientific and technological libraries of the country [2] .
Infrastructure
The technological infrastructure used was the host computer 'HERMES' of NDC, which was installed in 1993. The whole system is virtually identical to the host computers used by ECHO (European Commission Host Organisation) in Luxembourg and DIMDI (Deutsche Institut für Medizinisch Dokumentation und Information) in Germany. The system comprises a mainframe Siemens/Nixdorff (SNI), operation system BS2000 and the database management system (DBMS) GRIPS. The query language was common command language (CCL). A graphical user interface (GUI) based on client-server architecture was also available. Online document ordering functions were provided by the system.
Union catalogue of periodicals (SERI)
As the union catalogue of periodicals, SERI includes the collections of almost all of the scientific and research libraries in Greece, data and conclusions derived from the union catalogue database can safely be considered to depict the status of the total national collection of scientific journals in Greece.
SERI [3] includes 206
Hellenic libraries (two of them located in Cyprus). The total collection includes 22,790 titles, corresponding to 57,790 subscriptions. Subscriptions are more than two-and-a-half times the titles, raising the overlapping coefficient to 2.53 (= subscriptions per title). Table 1 presents the evolution of the Union Catalogue of Periodicals. The first four dates (1985, 1987, 1989, 1992) correspond to the printed editions, while the others present the status of the online database during subsequent years.
In Table 2 In addition to the Union Catalogue of Periodicals, another special union catalogue, consisting of 2,570 journal titles from libraries participating in the ARGOS (Archaeological Greek Online System) project, has also been developed by the NDC, but
is not yet included in union catalogue of periodicals, SERI. 
Economic assessment of benefits resulting the overlapping reduction
In the following paragraphs, a macro approach is attempted in order to investigate the upper and lower levels of the economic benefits resulting from the reduction of overlapping journal titles. The further objective of such an assessment is to determine the boundaries of expansion of the national collection of journal titles through the reconstruction of local collections, keeping the total budget of libraries at levels similar to the current ones. The tools for such an operation are HILLnet (the Hellenic Interlibrary Loan Network, which is based on the Union Catalogue of Periodicals in the Hellenic Scientific and Technological Libraries) and HEAL-Link (the Hellenic Academic Library Link).
The analysis is based on Table 4 . The primary data are those of columns A and D, which were available to every user of the SERI database on HERMES via the command D NL = $. The result of this command was the display of the number of journal titles (column A) that belong to the collection of 1, 2, 3, 4, etc, libraries (column D).
Column A of Table 4 presents the number of titles, the subscriptions of which are duplicated in a number of libraries, as shown in column D (number of overlapping subscriptions). In the first row of data, 12,545 journal titles appear to be unique, i.e. they are to be found in only one library (not all of them in the same). In the second row of data, 3,819 titles are duplicated in the collections of two libraries. The subscription to 2,005 titles is paid three times, i.e. by three different libraries for each title (third row of data). In a similar way, the subscription to 1,212 titles is paid four times, for 844 titles five times and so on, while there are three titles repeated in 30 different libraries, two in 44, and one repeated in 54 libraries (!).
The last row of columns A and E inform us that 57,790 subscriptions correspond to 22,790 journal titles and that the 'overlapping coefficient' rises to 2.53, i.e. for each one of the journal titles of the national collection, there are 2.53 subscriptions or every title is bought for 2.53 times its cost in the frame of the current composition of the national collection.
Column B presents the percentage of the number of titles of every row in comparison to the total of 22,790 journal titles of the national collection. Column C presents the previous percentage cumulatively: 55.0% of the titles are not repeated, as they are unique titles of one library (not the same library). In other words, the subscription for 55.0% of the total number of 22,790 titles, which consist of the total of the national collection, is paid only once all over the country. A question arising is whether the percentage of 55.0%, representing the unique titles of the national collection is 'acceptable' in comparison with the corresponding percentage of other countries. Nevertheless, according to this author's perception, the fact that 16,364 (=12,545 + 3,819) titles, which constitute 71.8% ( = 55.0% + 16.8%) of the national collection, are not repeated more than twice is a positive point, taking into account the lack of coordinated planning in the development of individual collections.
Column E is derived as the product of data of column A multiplied with data of column D. Column E presents the total number of subscriptions for each group of titles appearing in the same row of column A, e.g. in the sixth row, it appears that 627 titles (column A) are repeated six times by different libraries (column D), so the cost of 3,762 (= 627 X 6) subscriptions (column E) is paid for obtaining only 627 unique titles.
Column F is derived as the product of the total number of subscriptions (column E) multiplied by the mean subscription cost (MSC). MSC was considered as the corresponding mean cost of the subscriptions paid by the library of the National Hellenic Research Foundation (NHRF), which covers a wide range of scientific fields. The NHRF collection of journals includes 1,400 current journal titles of both low and high annual subscription cost. MSC is estimated at 436 Euros ( = 143,000 Greek drachmas). The strictly accurate estimation of the analysis requires the knowledge of the annual subscription cost of each one of the 22,790 titles. This procedure needs effort, which is beyond the aims of this paper. Quite reliable and easier to achieve are the cross-checks with the weighted mean subscription cost, derived from each one of the 206 libraries included in the union catalogue. This MSC, used in the analysis below, seems to be impressively comparable to what was reported by the survey of the Total Quality Unit of Academic Libraries, University of Ioannina: data collected concerning the number of journal subscriptions and the expenses accrued during 1998 by fourteen universities and technological and educational institutions raises the MSC of their 17,987 journal subscriptions to between 404 and 418 Euros [5] .
However, amounts presented in column F are somewhat overestimated, because two types of titles are also included:
(1) a certain number of titles ceased;
(2) a number of titles were received at no charge.
The last row of column F presents the total annual cost of the national collection, which totals to an amount of 25,195,030 Euros.
Two extreme hypotheses follow. The economic results of each one are depicted in columns G and H respectively.
Column G estimates the minimum expected economic benefit resulting if only one subscription is going to be cut for each one of the repeated titles. For example, in the fifth row, if each one of the 844 titles (column A) is to be cut from only one of the five libraries (column D) which pay for it, then the annual economic benefit resulting totals 367,963 Euros (column G). This amount could be available for the acquisition of titles not yet included in the national collection. At the same time, the 844 titles will continue to be still repeated in four (and not any more in five) libraries. Similarly, in the sixth row, ceasing each one of the 627 titles from only one of the six libraries, which pay for it, an amount of 273,357 Euros is saved annually for the acquisition of new titles of equal cost. The total annual minimum expected economic benefit is estimated at 4,466,570 Euros (last row of column G).
Column H estimates the maximum expected economic benefit resulting if only one subscription is to be kept for each one of the repeated titles. For example, in the fifth row, if, for each one of the 844 titles (column A), the subscriptions from all except one library are to be cut (i.e. four out of five libraries of column D), then the annual economic benefit rises to 1,471,854 Euros (column H). This amount of money could be available for the acquisition of new titles not included in the national collection. Similarly, in the sixth row, cutting each one of the 627 titles from all but one (i.e. 5 = 6 -1) libraries, which pay for them, and keeping these titles in only one library out of six, an annual saving of 1,366,784 Euros is estimated to be saved for the acquisition of new titles of equal cost. The annual total of maximum expected economic benefit is estimated at the amount of 15,259,146 Euros (last row of column H).
The two hypotheses examined above reflect two extreme cases of a macro approach. The expected economic benefit resulting from the reduction of overlapping titles is estimated to be between the results of the two approaches, i.e. 4.46 and 15.25 million Euros per year. The results of such a macro approach have opened up the possibility for a more detailed approach and coordinated planning for the reconstruction of the individual libraries' collections. The approach from the individual libraries' point of view sets more limitations and restrictions (e.g. keeping in-house a minimum number of titles needed for the operation of the individual library). Nevertheless, at the same time, the degrees of freedom for the national collection are increased, as more than one library can cease or substitute quite a number of duplicated titles. Percentage on annual cost of national collection 100% 18% 61%
Overlapping coefficient 2,536
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Confronting the cost of overlapping reduction
The reduction of subscriptions that are duplicated on a national level impacts immediately on the quality and the quantity of services previously offered by individual libraries to their patrons. The following questions are raised:
(1) through which mechanisms and arrangements could individual Hellenic libraries offer the same (if not more and better) services to their users, in order to balance the reduction of quality of services occurred by the reduction of overlapping titles?
(2) at what cost can these arrangements ensure an equal or higher level of services offered by individual libraries or, alternatively, how will the end-users not bear the cost, which is raised by the development and operation of these mechanisms?
The answers to these questions were suggested through the development of two mechanisms: HILLnet (the Hellenic Interlibrary Loan Network) and HEAL-Link (the Hellenic Academic Library Link). Due to the existence and operation of HILLnet, a percentage of the decrease in quality of services, caused by the cuts in budgets and consequently the cessation of titles during the last years, was recovered. Libraries were pressed anyway to suspend quite a large number of their subscriptions. Even if the systematic and coordinated reduction of duplicated titles was not the case, the contribution of HILLnet is considered of great importance in this area, for two reasons:
HILLnet
(1) a defensible but reasonable attitude to the compulsory cutting of titles was followed. Duplicated titles were of first priority for cutting. This resulted in keeping the national 10 collection relatively untouched in terms of unique titles; (2) even after an individual library has cut one of the duplicated titles, obtaining photocopies of articles of this journal is possible via interlibrary loan within the country from other member libraries of HILLnet that keep the title in their collection.
Heal-Link
HEAL-Link has been operating since 1999 as a consortium. All 32 higher education institutions of Greece, the Academy of Athens and the National Library of Greece are participating in HEAL-Link. One of the objectives of HEAL-Link is the 'common subscription to electronic resources and information services, as well as licences for remote access to electronic resources and information services, including electronic scientific journals' [7] . The creation of HEAL-Link was originally suggested and described in the Agreements with the publishers include mainly the following clauses: (9) all consortium members have access to all electronic journals of the publishers, provided that each consortium member has at least one current subscription to the publishers' journals; (10) libraries must keep their payments to each publisher constant for the duration of the agreement; (11) individual libraries can modify the composition of their collections by substituting ceased titles with other titles of the same publisher and at equal cost. (12) It is worth mentioning that, since the beginning of 2000, a remarkable expansion of the HEAL-Link consortium is expected, as more libraries have applied to participate in the consortium. the Library of the University of Cyprus
Conclusions
(1) The development and operation of the two mechanisms (HEAL-Link and HILLnet) permit (or even push) movement towards a reasonable reconstruction of the national periodical collection through the reduction of duplicated titles. It is obvious that this procedure will start from those journals where: (a) printed versions currently exist in more than one library; (b) an electronic version is available via the Internet; (c) it belongs to one of the contractual publishers; (d) one subscription to the printed version is kept by one library.
(2) The economic results of the reduction in duplicated journal titles does not lead to saving of money in terms of individual libraries. On the contrary, for those journals, having electronic versions and belonging to one of the contractual publishers, an extra cost of about 10% to the cost of the corresponding printed version is needed. What is, no doubt, achieved is the breadth of access of all participating libraries to an enormous number of electronic journals, at such high levels that they had never planned or imagined with their limited budgets before their entrance in the consortium. (3) The complementarities of HILLnet and HEAL-Link are obvious. There is no need for the staff of participating libraries to use HILLnet for those electronic journals to which they have access via HEAL-Link. However, the majority of the electronic journals belonging to the collection of the consortium are available only for a time horizon of two to five years. This happens either because the arrangements with the publishers foresee a five-year perpetual period or because back issues are not (yet) available from the publishers. HILLnet is to be used not only for the back issues, but also for at least 90% of the journals of the national collection that are not (yet) offered via the electronic collection of HEAL-Link. The same practices of complementary services are also developed by other library consortia all over the world [10, 11] .
What is foreseen is that, in the near future, the concept and practice of the consortium will be reinforced in Greece. It will be expanded to more types and kinds of information sources (i.e. databases, shared catalogues, common purchases, etc) and extended in the number of participating organisations. Interlibrary lending will gradually be limited. This will happen because more and more journal titles will appear in electronic versions and more and more publishers will form a 'consortium conscience'.
